Increase of GTP cyclohydrolase I activity in mononuclear blood cells by stimulation: detection of heterozygotes of GTP cyclohydrolase I deficiency.
An assay is described for GTP cyclohydrolase I activity in human mononuclear cells isolated from 20 ml of heparinized blood. The activity of this enzyme was low in unstimulated cells and increased 5-10 times after stimulation by phytohemagglutinin (formation of 0.8-1.3 pmol dihydroneopterin triphosphate/min per mg protein at 37 degrees C, n = 15) or mixed lymphocyte culture. No activity was detected in phytohemagglutinin-stimulated mononuclear cells of a patient with proven GTP cyclohydrolase I deficiency in liver; the samples from the father and mother of the patient showed 30 and 46%, respectively, of the mean of 15 healthy controls. In unstimulated cells, neopterin was the main component of the total intracellular pterins (after oxidation). After stimulation, dihydroneopterin triphosphate, measured as neopterin triphosphate by high performance liquid chromatography, was increased 10-30 times; neopterin and pterin were increased only 2- to 6-fold. Since the immunoreactive cells from this patient were unable to produce pterins and all immunological tests on the patient were normal, it is concluded that neither dihydroneopterin triphosphate, nor one of its metabolites are of primary importance for an immune reaction. The assay described can be used for the detection of heterozygotes of GTP cyclohydrolase I deficiency.